Racial and ethnic minorities are often residentially segregated from whites in urban settings, a fact which has important health consequences. Research on the relationship between residential segregation and health outcomes lacks national-level investigation of racial and ethnic minority groups other than African Americans. I use multilevel analyses to examine the associations of residential isolation and clustering with birth weight among Asian, black, and Latino Americans using data from the National Center for Health Statistics' Natality Files and the U.S. Census. Findings indicate that segregation has a negative effect on the likelihood of having a low birth weight baby among Asian Americans, suggesting a possible concentration of social and structural resources in highly-segregated communities. On the contrary, segregation marginally increases the odds of low birth weight among African Americans, but only in the presence of higher poverty rates. Segregation does not affect birth weight among Latino
Americans.
427
Inquiries into the effects of residential context on health outcomes among racial and ethnic minorities are rooted in two distinct theoretical foundations. One, the place stratification perspective, argues that residential segregation is harmful to the health of minorities. The second tradition suggests that ethnic enclaves are beneficial for well-being. The place stratification perspective is undergirded by a well-developed theoretical literature arguing that segregation structures access to social, political, and economic resources that create and maintain opportunities to promote health and avoid risks for disease and death (Link and Phelan 1995) . A singular focus on the experience of African Americans, who have a unique history of discrimination and deprivation associated with residential segregation, renders this literature incomplete to account for the experiences of other minority groups. Because residential segregation of Asian and Latino Americans does not carry the same history of individual and institutional discrimination associated with African American experiences, theoretical explanations for observed health inequalities instead emphasize ethnic enclave effects. In contrast to the negative effects hypothesized by the residential segregation framework, ethnic enclaves are largely purported to carry positive effects in terms of educational opportunities, specialized employment niches, and enhanced social support for their residents. Employing exclusive theoretical frameworks depending on the racial group under consideration overlooks an important commonality: in many urban settings, racial and ethnic minorities are residentially isolated from whites and concentrated with other members of their own group and with other ethnic minorities. Accordingly, this study critically advances our understanding of how geographic context affects health by concurrently inves-tigating the residential experiences and trajectories of spatial assimilation among multiple racial and ethnic groups.
This study focuses on low birth weight as an indicator of women's health. Birth weight is not only a good marker of infant health, but also reflects maternal health and nutritional status, and ultimately community environment. In the United States, low birth weight is disproportionately prevalent among ethnic minority populations. Despite a considerable body of literature that examines individual risk factors for adverse birth outcomes, such as maternal age, socioeconomic status, marital status, use of prenatal care, and individual health behaviors, racial and ethnic differences have not been fully explained. Birth outcomes are particularly responsive to health care intervention, such as improving prenatal care (Vintzileos et al. 2002) and reducing harmful health behaviors (Bailey and Byrom 2007; Walsh 1994 ). An examination of the contextual correlates of birth weight may help explain racial and ethnic disparities in birth outcomes as well as provide an appropriate context for community intervention. In this article, I perform multilevel analyses that assess the effects of residential segregation on birth weight among Asian, Latino, and African American women residing in U.S. metropolitan areas.
BACKGROUND

Segregation and Health Outcomes
Research on the effects of geographic context on individual health outcomes commonly adheres to a "poverty paradigm" (Morenoff and Lynch 2004) , which sees residential segregation as exposing individuals to poverty, disadvantage, and social deprivation. A burgeoning literature demonstrates that this model appears to work well when exploring the differences between African Americans and whites. Measured by multiple indices, most evidence suggests that residential segregation contributes to inferior birth outcomes and health status among African Americans. Using the index of dissimilarity, LaVeist (1993) finds that living in more segregated cities is associated with a rise in the African American infant mortality rate. In a similar analysis examining infant mortality in 38 major U.S. metropolitan areas, Polednak (1991) established that the index of dissimilarity is the most important predictor of black-white differences that is independent of socioeconomic factors. Employing a measure of spatial isolation at the census tract level, Grady (2006) demonstrates that residential segregation predicts low birth weight among African American women in New York City, after controlling for individual risk factors and neighborhood poverty. Concentration of African Americans in central cities is associated with increased incidence of low birth weight, and these effects are partially routed through the mechanisms of exposure to older housing and less-educated neighbors (Ellen 2000) .
One study discovered opposing effects of segregation on birth outcomes among African Americans. Specifically, higher metropolitan area isolation is associated with worse birth outcomes, while higher clustering is associated with more optimal birth outcomes among African American women (Bell et al. 2006) . These authors suggest that high contiguity between minority neighborhoods may be a correlate of community attributes that are healthpromoting through the pathways of political empowerment, social cohesion, and protection from discrimination. Subramanian and colleagues (2005) established that residential isolation of African Americans from whites across U.S. metropolitan areas is associated with increased odds of reporting poor self-rated health. In agreement with this, higher residential isolation is also associated with higher body mass index and greater odds of being overweight among African Americans (Chang 2006) .
The limited number of studies of residential segregation and well-being among Asian and Latino Americans do not find consistent results. Among Latinos, one study shows that segregation increases the risk of tuberculosis infection (Acevedo-Garcia 2001), while others report beneficial health effects, such that increased segregation leads to better self-rated health (Patel et al. 2003) , lower disease prevalence (Eschbach et al. 2004) , and lower mortality rates (LeClere, Rogers, and Peters 1997) . A recent investigation reported mixed results based on the Latino American ethnic group under consideration, with segregation increasing the number of health problems among Puerto Rican Americans, but not Mexican Americans; further, among Mexican Americans, generational status conditioned the effect such that second and later generations had better health than immigrant Mexican Americans in segregated neighborhoods (Lee and Ferraro 2007) .
Only one study on residential segregation and well-being has been conducted among Asian Americans. Gee (2002) found that Chinese Americans living within redlined areas of Los Angeles (areas in which banks were biased against racial and ethnic minorities in their lending practices) reported better physical and mental health compared to those who lived in other areas of the city; on the other hand, segregation, as measured by the index of dissimilarity, did not predict health status.
The Meaning of Segregation
One reason for the mixed findings is that segregation may translate into varying residential experiences among different racial and ethnic minority groups. The place stratification perspective theorizes that a primary factor underlying the creation and perpetuation of racial residential segregation is active discrimination by white individuals and institutions against African Americans and other minorities (Massey and Denton 1993) . Specifically, discriminatory lending practices, government construction of segregated housing, and individual preferences for white or nearly-white neighborhoods are largely to blame for the residential segregation of many African Americans today. While deprivation and disadvantage are certainly abundant among residentially-segregated minority groups, this is not necessarily the experience of all racial and ethnic minorities living in segregated communities. The reasons for and experiences of residential segregation among other groups, especially those containing large immigrant populations, differ from those of African Americans along important dimensions, such as circumstances behind the history of the segregation and the resources associated with the segregated neighborhoods.
Largely due to continued high levels of immigration, the residential segregation of Latino and Asian Americans from whites has increased over the past two decades, unlike the recent decline in segregation observed among African Americans (Logan, Stults, and Farley 2004; Iceland 2004) . Recent immigrants typically tend to settle in ethnically-segregated neighborhoods, or "immigrant enclaves." These neighborhoods serve the purposes of easing the transition into the U.S. labor market and providing individuals with social support as they adapt to a new culture (Wilson and Portes 1980) . The spatial assimilation model predicts that as immigrants acculturate, become more fluent in English, and gain economic security, they and subsequent generations will assimilate with mainstream society by moving into more ethnically diverse and affluent neighborhoods (Alba and Nee 2003) . Zhou and Logan (1991) support a modified spatial assimilation model in which movement out of immigrant enclaves does not necessarily lead to assimilation into mainstream society. Instead, segmented assimilation theory offers a different perspective on immigrant incorporation (Portes and Zhou 1993) . In this line of thought, individual attributes and group social position predict divergent patterns of spatial integration among immigrants and subsequent generations. If, upon settling in the United States, personal human capital attributes are low, immigrants and subsequent generations are less likely to assimilate into white, middleclass neighborhoods, instead cultivating ties within poor, native-born, co-ethnic communities. Among Latino Americans, individuals have been shown to either spatially assimilate with more time in the United States or exhibit the downward assimilation just described (South, Crowder, and Chavez 2005) . In the case of downward assimilation, the effects of living in segregated neighborhoods are more likely to represent those described by the place stratification perspective, where poverty and disadvantage are concentrated in ethnic neighborhoods, creating structural and social environments that are detrimental to health.
On the other hand, immigrants that come to the United States with high levels of human capital have more options in terms of directly settling in ethnically diverse neighborhoods, or choosing to live in ethnically segregated communities that are not based on socioeconomic necessity (Logan, Alba, and Zhang 2002) . In this case, segregation in ethnic communities does not conform to a place stratification model of segregation in which preferences by whites and those with power determine residential patterns. It is especially apparent among Asian groups that the effects of very recent immigration and linguistic assimilation on suburban residence have weakened over time, indicating that residing in immigrant enclaves in central city settings and then moving to racially integrated neighborhoods may not be the normative residential trajectory among Asian Americans (Alba et al. 1999 ).
Because of the differences in the structural organization of residentially-segregated neighborhoods in which black, Latino, and Asian Americans live, the direction of association between segregation and health outcomes may not be the same for all these minority groups. In the majority of studies investigating contextual effects on health outcomes, measures of socioeconomic status, such as concentration of poverty and affluence, are taken to be proxies for physical/structural and social features of neighborhoods that matter to individual health outcomes (Robert 1998) . If racial and ethnic minorities have been forced by discrimination to live in segregated neighborhoods, or downwardly assimilate over time into such neighborhoods, such as is often the case among black and Latino Americans, the communities in which they live are more likely to concentrate poverty and disadvantage, leading to adverse health consequences. On the other hand, if racial and ethnic minorities are moving to racially-segregated neighborhoods by choice, such as appears to be the case among Asian Americans, these communities are more likely to concentrate structural and social resources that are beneficial to health. In this study, I investigate whether group-specific poverty (among blacks and Latinos) and affluence (among Asians) account for the association between metropolitan area measures of segregation and individual health outcomes.
Measuring Segregation-Spatial Isolation and Clustering
I analyze two dimensions of metropolitan area segregation, isolation and clustering, which capture different aspects of the phenomenon and may have distinct effects on birth weight (Bell et al. 2006) . Residential isolation is a measure of the extent to which minority members are exposed only to each other and the limited possibility for interaction between minority and majority group members. Massey and Denton (1988) describe exposure indices in general as an "attempt to measure the experience of segregation as felt by the average minority or majority member" (p. 287). The degree of neighborhood isolation could influence levels of social engagement and the diffusion of health-related social norms, which can impact how women care for their health during pregnancy (Macintyre, Ellaway, and Cummins 2002) . In segregated areas where racial and ethnic minorities are more isolated from mainstream society, this might mean that they lack healthy social relationships and have limited exposure to positive norms for caring for health. On the other hand, if healthy social relationships and positive health norms are more abundant within isolated neighborhoods, social isolation could translate into increased maternal ability to care for her health during pregnancy.
Clustering is the extent to which minorities reside in contiguous census tracts within the metropolitan area. A high degree of clustering indicates the presence of large, expansive ethnic neighborhood as opposed to smaller, scattered ethnic neighborhoods throughout the city. The size of ethnic neighborhoods could structure the accessibility of health-related infrastructure, such as recreational facilities, availability of nutritious food, and health care. Large neighborhoods that lack quality parks and recreational facilities will discourage physical activity and may be associated with adverse changes in body weight (Papas et al. 2007; Diez Roux et al. 2007 ). Living in a large neighborhood with few health care facilities, limited options for nutritious food, and poor quality recreational facilities can ultimately affect maternal and infant health status because residents have to travel farther to access these health-related resources. On the other hand, if ethnic neighborhoods are able to concentrate this health-related infrastructure, then living in a large ethnic neighborhood could mean that recreational opportunities, healthy food options, and health care resources are more abundant and easily accessible to residents.
RESEARCH QUESTIONS
The current study helps to reconcile the mixed findings reported in previous regional studies by using national samples of Asian, Latino, and African Americans. Examination of multiple racial and ethnic groups-with different reasons for and experiences of residential segregation, and consequently with differing levels of structural and social resources concentrated in their segregated communities-allows researchers to move beyond the "poverty paradigm" to consider alternative facets of segregated neighborhoods that may affect health status. Additionally, though there is an emergent body of work investigating the effects of geographic place on birth outcomes, studies have been largely limited to understanding disparities between blacks and whites, while the effects of residential context on birth outcomes among other important minority groups have not been thoroughly examined. Three basic research questions guide the analysis. 1. Do metropolitan area residential isolation and clustering affect the birth weight of Asian, black and Latino Americans, net of individual and contextual covariates known to relate to birth weight? 2. If residential segregation does affect birth weight among these groups, is it harmful or beneficial to health? 3. Are the effects of residential segregation on birth weight removed upon accounting for group-level exposure to affluence or poverty?
METHODS
Data
Data come from three sources. At the individual level, maternal and infant data come from the 2000 Natality Data, an annual census of births in the United States issued by the National Center for Health Statistics. The individual birth records contain geographic identification codes corresponding to the maternal metropolitan area of residence. At the metropolitan area level, data on educational attainment and ethnic composition come from the 2000 U.S. Census Summary File 3, and measures of residential segregation come from the U.S. Census Bureau, Housing and Household Economic Statistics Division for the year 1999. The three data sets were linked using the geographic identification codes for metropolitan area of residence.
Metropolitan areas (MAs) are used as the contextual unit of analysis because they are nationally standardized and are meaningful areas for which health services are delivered and policy intervention is feasible. A metropolitan area "contains a core urban area of 50,000 or more population [and] consists of one or more counties and includes the counties containing the core urban area, as well as any adjacent counties that have a high degree of social and economic integration (as measured by commuting to work) with the urban core" (U.S. Census Bureau, Population Division 2009). The 1999 definitions of MAs are used to coincide with the 2000 Natality Data.
The MAs used in this study are limited to those having a population of at least 100,000 residents. I did this because the Natality Data do not specify geographic identifiers for mothers who live in MAs with fewer than 100,000 residents to protect their confidentiality; thus, it would not have been possible to match the files on this criterion in smaller metropolitan areas. Further, because segregation indices are more reliable in areas with large minority populations, I followed the convention of other studies and restricted the analyses to MAs with at least 5,000 minority residents belonging to the population of interest (Bell et al. 2006; Ellen 2000; Subramanian, Acevedo-Garcia, and Osypuk 2005) . For example, the analyses of Asian mothers include MAs with at least 5,000 Asian American residents and the analyses of Latino mothers are limited to MAs with at least 5,000 Latino American residents. The final MA-level sample includes 144 metropolitan areas for Asian Americans, 208 for Latino Americans, and 228 for African Americans. I limited the individual-level Natality Data based on a number of considerations. I restricted the sample to mothers who were not foreign residents or residents of Puerto Rico, in order to capture the effects of U.S. place of residence on birth weight. Non-singleton births were excluded because twins and higher-order births tend to have shorter length of gestation and lower birth weight (Alexander et al. 1998) . Extremely low (< 500g) and high (> 6,000g) birth weight infants were excluded because of possible misclassification errors in the data. The American Association of Pediatrics indicates that babies born at less than 400g in weight are not considered viable. Birth weight over 6000g (13.2 lbs) is very high. Of all the births in the year 2000, only .15% weighed more than 5000g (Martin, Hamilton, Ventura, Menacker, and Park 2002, p.77) . Finally, the Asian American data set was limited to mothers reporting Asian or Pacific Islander race and non-Hispanic ethnicity. The African American data set was limited to mothers reporting black, non-Hispanic ethnicity. The Latino American data set was limited to mothers reporting Hispanic ethnicity. The final individual-level maternal samples are comprised of 147,082 Asian Americans, 616,750 Latino Americans, and 434,326 African Americans.
Measures
Dependent variable. The health outcome of interest is low birth weight, defined as being less than 2,500 grams (5.5 lbs). This is opera-SEGREGATION AND BIRTH WEIGHT AMONG MINORITIEStionalized as a dummy variable with low birth weight coded as 1 and all else coded as 0.
MA-level explanatory variables. To measure residential segregation I use indices of isolation and clustering, calculated by the U.S. Census Bureau and recommended by Massey and Denton (1988) . Both indices used in these analyses were computed using two population groups, comparing the spatial distribution of Asian, black, or Latino Americans with whites. I include both indices as continuous variables. I tested for nonlinearity of both segregation indices by adding a squared term into the analyses. There was no significant effect of moving to this curvilinear specification. Therefore, I included only the linear additive effects in the analyses reported here.
The isolation index is computed as the minority-weighted average of the minority proportion in each area. The isolation index ranges from 0 (minorities are completely "integrated," or exposed only to whites) to 1.0 (minorities are completely "isolated," or exposed only to one another). White's (1983) index of spatial proximity measures the clustering of minority neighborhoods. The spatial proximity index is computed as the average of intragroup proximities for the minority and majority populations, weighted by the proportions each group represents of the total population. Spatial proximity equals 1.0 if there is no differential clustering. It is greater than 1.0 when members of each group live nearer to one another than to members of the other group, and is less than 1.0 if minority and majority members live nearer to members of the other group than to members of their own group.
At the metropolitan area level, total population size and the percent of the population minority (Asian, black, or Latino, depending on the analyses) are controlled because segregation can increase as minorities become a more dominant presence in the metropolitan area (Blalock 1967; Iceland 2004; Quillian 1995) . 1 I control for educational attainment and median household income in the metropolitan area to avoid confounding maternal socioeconomic position with overall education and income levels in her place of residence. Educational attainment and median household income are included as continuous variables measured in years and thousands of dollars, respectively.
Some models include a measure of grouplevel exposure to affluence or poverty. Minority affluence, included in the analyses of Asian Americans, is measured as the proportion of the total metropolitan area Asian American population that has an annual family income of $100,000 or greater. Minority poverty is measured as the proportion of the total metropolitan area ethnic minority population (black or Latino, depending on the analyses) that is categorized by the U.S. Census as below the federal poverty line.
Individual-level variables. At the individual level, I included measures of maternal attributes that have been shown to correlate with birth outcomes. Mother's age was included as a continuous variable measured in years. Socioeconomic position was measured by mother's educational attainment in years. The Natality Data do not include other measures of socioeconomic status (SES). I include the number of prior births the mother has experienced as a continuous variable. Information on the health of the mother during pregnancy included adequacy of prenatal care (Kessner Index, categorized as 1 = inadequate, 2 = intermediate, 3 = adequate); presence of medical complications (yes = 1, defined as having one or more of the following during pregnancy: hypertension, diabetes, or cardiac problems); smoking (yes = 1); and alcohol use (yes = 1). Smoking and alcohol use during pregnancy were not available in the Natality Data for certain states, including California and New York, which comprise a large proportion of the Latino and Asian American populations. Given the importance of these behaviors to birth outcomes and the large proportion of missing data (between 34% and 39% of the cases), I could not exclude these cases from the analyses. Consistent with other birth weight research, I modeled the missing data on smoking and alcohol use by including a "missing" category in the analyses (Acevedo-Garcia, Soobader, and Berkman 2007). I include dummy variables to account for history of a preterm delivery (yes = 1), marital status (married = 1), and nativity (foreign-born = 1). Finally, all Asian and Latino American models control for ethnicity by including dummy variables (Asian models control for Chinese, Japanese, Filipino, Asian Indian, Korean, Vietnamese, and "other" Asian; Latino models control for Mexican, Puerto Rican, Cuban, Central/South American, and "other" Latino).
Analyses
I use hierarchical linear models (HLM) to assess the impact of metropolitan area residen-tial segregation on individual birth weight. A hierarchical model explicitly incorporates variables at multiple individual-and contextuallevels and accounts for the clustering of individuals in the contextual unit (Raudenbush and Bryk 2002; Snijders and Bosker 1999) . My primary interest is in whether and how the contextual factors of residential isolation and clustering explain individual variability in birth weight, and secondarily whether these relationships are affected by group-level exposure to affluence or poverty. Significant variation at the metropolitan area level was found for low birth weight, justifying incorporating MA-level variables into the models. The analyses are not weighted because the Natality Data represent a complete census of the births occurring in the year 2000.
In model 1, low birth weight is regressed on residential segregation, pertinent contextuallevel control variables, along with individual control variables representing the known correlates of birth outcomes and other sociodemographic indicators. All continuous variables (level-1: mother's age, number of prior births, mother's education, and adequacy of prenatal care; level-2: residential isolation, clustering, log of MA population, percent of MA population minority, median household income, and percent of the minority population in poverty) are centered around their respective grand means. Because low birth weight is a dichotomous dependent variable, it is modeled as a Bernoulli distribution.
Level-1 individual model. The model for the level-1, individual model of the HLM analysis is represented by the following equation: Yij = ␤ 0j + ␤ 1 (mother's age) + ␤ 2 (# prior births) + ␤ 3 (mother's education) + ␤ 4 (medical complications) + ␤ 5 (married) + ␤ 6 (prior preterm delivery) + ␤ 7 (prenatal care) + ␤ 8 (mother foreign-born) + ␤ 9 (mother smoked) + ␤ 10 (missing smoking) + ␤ 11 (mother used alcohol) + ␤ 12 (missing alcohol use) + ␤ 13-18 (ethnicity dummies) + r ij This level-1 equation is the same for all models.
Level-2 metropolitan area model. The model for the level-2, metropolitan area model of the HLM analysis is represented by the following equation:
␤ 0j = ␥ 00 + ␥ 01 (residential isolation or clustering) + ␥ 02 (% 12 years education) + ␥ 03 (% >12 years education) + ␥ 04 (log total population) + ␥ 05 (% minority population) + ␥ 06 (median household income) + u 0j
This level-2 equation is used in models 1 and 3.
Analytic strategy. In models 2 and 4, minority affluence (Asian models) or poverty (Latino and Black models) is added to the contextuallevel model to test whether the effects of residential isolation or clustering on low birth weight are due to group-level exposure to socioeconomic variables. The level-1 individual model remains unchanged.
Because the MAs chosen for analysis are different for each racial and ethnic group (i.e., some MAs have at least 5,000 blacks, but not 5,000 Latinos), this data structure did not allow for an analysis of all groups pooled together. To assess group differences in the coefficients for isolation and clustering in Tables 2-4, I use a ttest (Wooldridge 2009) .
Subscripts 1 and 2 represent the different population groups being compared, b is the coefficient of interest, and se is the standard error of the point estimate. Table 1 shows the means for all variables included in the analyses, stratified by Asian, black, and Latino American groups, with significant differences from t-tests to compare the means from each sample. The rate of low birth weight is slightly higher for Asians compared to Latinos, but both are still lower than those of all white births in the year 2000 (white = 6.5%) (Martin et al. 2002) . As expected, the rate for African Americans is much higher (11.05%). In terms of metropolitan area segregation levels, the metropolitan areas in the Asian American sample are the least spatially isolated and clustered, while those of Latinos and blacks are subsequently higher. Black and Latino American metropolitan areas are similar on other dimensions, while Asian American metropolitan areas are more highly educated, have higher median family incomes, and have a lower percentage of minority residents. Most individual-level characteristics differ significantly between all groups. Table 2 reports the odds ratios and 95 percent confidence intervals from a series of multilevel logistic regressions of individual and contextual variables on low birth weight among Asian Americans. The sequence of analyses presented for Asian Americans is the same for Latino and African Americans.
RESULTS
Description of the Sample
Asian Americans
Model 1 tests the effects of residential isolation and contextual control variables on birth weight, which can be interpreted as their additive effects net of individual controls. Residence in metropolitan areas in which Asian Americans are more residentially isolated results in significantly lower odds of having a low birth weight baby. As expected, individuals living in metropolitan areas in which the average level of education is high experience more optimal birth outcomes. One metropolitan area control variable, percentage of the total population Asian, merits further attention. Contrary to the protective effects found for residential isolation, as the proportion of Asian Americans in the metropolitan area increases, the result is higher odds of low birth weight. Model 2 explores the mediating effect of Asian American affluence at the metropolitan area level. The results are nonsignificant, indicating that Asian American affluence does not remove the beneficial effects of residential isolation on birth weight. Model 3 tests the effects of residential clustering on birth weight. The results show that increasing the degree to which Asian American neighborhoods are clustered together in the metropolitan area lowers the odds that women will have low birth weight infants. The metropolitan area controls operate in similar ways in the presence of clustering as they do for isolation. Similarly, in model 4, metropolitan-area Asian American affluence does not affect the relationship between clustering and birth weight.
Inclusion of dummy variables for ethnicity is an attempt to account for the heterogeneity among Asian American groups and to verify that the effects of residential segregation observed for Asian Americans as a whole do not vary by ethnic group. While it would be ideal to stratify the analysis by ethnicity, rather than control for ethnicity, stratifying this sample into its component ethnic groups was not possible in this national analysis. Due to lack of representation of different Asian ethnic groups in metropolitan areas across the country, each ethnic group could not be tested on its own. For example, the number of metropolitan areas (the contextual, or level-2 number) in which Vietnamese Americans comprise at least 5,000 members is not enough to produce statistically reliable results in multilevel analysis. Additionally, there is no clear conceptual basis for combining Asian ethnic groups (e.g., Vietnamese and Filipino Americans) for stratified analysis. The effects of the ethnicity variables do not change substantially with the inclusion of residential segregation variables, reinforcing that the observed ethnicity effects are not due to systematic differences in the residential areas in which they live.
Latino Americans
Models 1 through 4 in Table 3 examine the direct effects of metropolitan area residential isolation and clustering on low birth weight. The results point to no significant effects of residential segregation on birth weight among Latino Americans. Higher community levels of education do not offer a consistent health payoff; in fact, as the entire metropolitan area population becomes more educated, Latino Americans experience higher odds of having a low birth weight baby. On the other hand, the median household income of the metropolitan area plays a significant positive role in lower- 08) † p < .10; * p < .05; ** p < .01; *** p < .001 (two-tailed test) Note: All models include the following individual-level covariates: mother's age, number of prior births, mother's education, medical complications, married, history of a preterm birth, adequacy of prenatal care, mother is foreign-born, smoking status during pregnancy, alcohol use during pregnancy, and ethnicity (Chinese, Japanese, Filipino, Asian Indian, Korean, and Vietnamese, vs. other Asian).
ing the odds of low birth weight. As the proportion of Latino Americans in the metropolitan area increases this results in higher incidence of low birth weight. Latino American poverty does not remove the associations of either measure of residential segregation with low birth weight.
I performed additional tests for the Latino sample to rule out the possibility that analysis of Latinos as a single group obscures underlying ethnic differences within this population. There is substantial heterogeneity among Latino ethnic groups for both birth weight and experiences of residential segregation. For example, by analyzing Puerto Rican and Mexican Americans separately in Chicago, Lee and Ferraro (2007) found that residential isolation negatively affects the well-being of Puerto Rican Americans, but there is no effect on the health status of Mexican Americans. Mexican Americans comprise more than two-thirds of the current sample, bringing up the possibility that the results are skewed by the large proportion of individuals from this group. To test whether the association between residential segregation and birth weight among Mexican Americans is systematically different from other groups, I stratified the samples by comparing Mexican Americans to "other" Latino ethnic groups (analyses not shown). Results for the stratified samples were consistent with those reported here in that neither among Mexicans nor other Latino groups was there a significant effect of segregation on birth weight.
African Americans
In models 1 and 3 of Table 4 , low birth weight is regressed on residential isolation and clustering, net of a series of contextual-and individual-level controls. Though the effects are in the expected direction, with higher odds of low birth weight corresponding to increasing isolation and clustering, the relationships are not significant. As the metropolitan area population becomes more educated, birth weight does not change. However, another measure of area-level socioeconomic status, median household income, is protective against low birth weight. As the proportion of African Americans relative to the total population increases, African American individuals experience higher odds of low birth weight. 06) † p < .10; * p < .05; ** p < .01; *** p < .001 (two-tailed test) Note: All models include the following individual-level covariates: mother's age, number of prior births, mother's education, medical complications, married, history of a preterm birth, adequacy of prenatal care, mother is foreign-born, smoking status during pregnancy, alcohol use during pregnancy, and ethnicity (Mexican, Puerto Rican, Cuban, Central/South American, vs. other Latino).
Models 2 and 4 include a measure of the African American metropolitan area poverty level. Though African American poverty itself is not related to birth weight, its inclusion in the model makes the negative effects of both isolation and clustering on birth weight marginally significant (p < .10). The metropolitan area control variables also operate in a similar fashion, with low birth weight incidence increasing as the proportion of African Americans in the metropolitan area increases, and incidence decreasing as the median household income rises.
Comparing the Effects of Segregation across Racial and Ethnic Groups
In all comparable models (models 1 and 3) in Tables 2, 3 , and 4, I examined whether the coefficients for segregation from the stratified samples significantly differed from each other. The relationships of residential isolation and clustering to low birth weight among Asian Americans significantly differ from African Americans (model 1 t = -2.76, p < .05; model 3 t = -2.26, p < .05) and Latino Americans (model 1 t = -2.39, p < .05; model 3 t = -2.25, p < .05). The segregation coefficients did not differ in their effects between Latino and African Americans (model 1 t = 0.57, p > .05; model 3 t = 0.00, p > .05).
DISCUSSION
An enduring hallmark of the American city is residential segregation along racial and ethnic lines, which is potentially an important explanation for continued health disparities between whites and racial minorities. To date, discussion of residential segregation and minority health has largely been limited to effects among African Americans, overlooking the fact that Asian and Latino Americans often live in large, clustered neighborhoods that are isolated from mainstream society.
Among Asian Americans as a whole, residential isolation and clustering of neighborhoods decrease the odds of experiencing low birth weight. Asian Americans tend to have better health outcomes when living in metropolitan areas in which the neighborhoods are structured so that the likelihood of encountering another Asian American is high. Similarly, residence in metropolitan areas in which Asian American neighborhoods are likely to be contiguous (i.e., higher clustering is indicative of a Intercept .10*** .10*** .10*** .10*** (.10, .11) (.10, .11) (.10, .11) (.10, .11) † p < .10; * p < .05; ** p < .01; *** p < .001 (two-tailed test) Note: All models include the following individual-level covariates: mother's age, number of prior births, mother's education, medical complications, married, history of a preterm birth, adequacy of prenatal care, mother is foreign-born, smoking status during pregnancy, and alcohol use during pregnancy. large ethnic neighborhood) is associated with more optimal birth weight. These positive effects on health status observed for Asian Americans living in segregated communities differ from the detrimental effects observed among black and Latino Americans. Among African Americans, segregation is marginally related to higher incidence of low birth weight, and the relationship is partially routed through exposure to poverty. There are no associations of residential isolation or clustering with the birth weight of Latino Americans, though analysis of the patterns indicates that Latinos do not differ from African Americans in the way residential segregation exerts detrimental effects on birth weight.
Why are residential isolation and clustering beneficial to birth weight among Asian Americans? One proposed factor, increased exposure to affluence, was tested in this analysis and found not to be related to birth weight. It is likely that some unique structural and social features of ethnic enclaves that have not been measured in this study may account for the positive effects of residential segregation for Asian Americans. More specifically, ethnic enclaves may concentrate educational resources, increase social integration and support, and decrease exposure to discrimination, all of which are associated with health outcomes. In most cities in the United States, residence determines which public schools students attend and community resources fund the quality of the neighborhood schools (Orfield 2001) . Concentration of educational and economic resources in ethnically-isolated Asian American communities may help individuals overcome any personal disadvantages to health. Asian ethnic neighborhoods often house a highly sophisticated system of education that supplements public schooling, including ethnic language schools and after-school education (Zhou and Kim 2006) . These ethnic educational institutions facilitate social mobility not only by providing access to quality education, but they are a setting for social support, network-building, and formation of social capital for immigrant and U.S.-born children alike. Increased educational participation may be complemented by higher economic returns to that education among participants in the enclave economy. Though controversial, some evidence suggests that returns to human capital are significantly greater among individuals employed in enclave enterprises than for those employed in businesses tied to the traditional labor market (Wilson and Portes 1980; Portes and Bach 1985) .
Asian American individuals living among others of the same ethnicity may also be more likely to receive instrumental social support, be influenced by shared norms relating to health behaviors, and be more socially engaged than those living among neighbors they consider to be different from them. Strong ethnic networks can work instrumentally by providing assistance with financial needs, aid in getting to appointments, help with decision-making, and providing informal health care (Berkman and Glass 2000; Weiss et al. 2005) . For example, receipt of mental health care is facilitated for refugees being received by a strong ethnic community, which works directly by improving knowledge of the location of services and indirectly through referral to services (Portes, Kyle, and Eaton 1992) . The presence of similar ethnic neighbors can also influence health behaviors (e.g., the importance of exercise, alcohol and cigarette use, and dietary patterns) through shared norms (Marsden and Friedkin 1994) . Residents of segregated neighborhoods are likely to have considerable opportunities for social engagement-for example, getting together with family and friends and participating in recreational or religious activities. This social engagement can provide a sense of belonging, meaning, and attachment to others, all of which have salubrious health effects. Individuals feel that having supportive people to care for them when they are sick will increase their ability to survive health crises and they may also feel obligated to care for themselves so they can be the providers of support for others (Ross and Mirowsky 2002) .
Why doesn't residential segregation affect birth weight among Latino Americans? It is possible that the residential isolation and clustering measures do not capture the social resources that are important for the well-being of Latino Americans. While significant random variation in the contextual intercept was found in the Latino American analyses, neither residential isolation nor clustering significantly affected birth weight in this study. For isolation, but not clustering, there are significant positive effects when this variable is entered into the model alone without other contextual effects (but with individual controls); isolation is significantly related to higher odds of low birth weight (p < .01). Recent studies find that many Latino immigrants have a better health profile than their native-born counterparts and nonHispanic whites (Rumbaut and Weeks 1996) . In particular, research on birth outcomes and infant mortality reveals that Latino patterns compare favorably with those of non-Hispanic whites (Hummer et al. 1999) . Such findings have been termed an "epidemiologic paradox" because of remarkable health achievements despite low levels of education, income, and occupational prestige. It has been suggested that this epidemiological paradox may be the result of dietary practices, cultural factors, and social support that are pervasive in Latino American communities regardless of socioeconomic circumstances, but these speculations have not been extensively explored.
It is puzzling that the relationship of residential segregation to birth weight was not more apparent among African Americans, considering that most literature reports a consistent negative effect of segregation measures on health outcomes in this group. Research on residential segregation traditionally has not tested an extensive set of covariates in the relationship of segregation measures to health outcomes among African Americans. However, some studies do find effects of neighborhood variables, such as exposure to older housing and less-educated neighbors (Ellen 2000) and neighborhood poverty (Grady 2006) . It is possible that because the current analyses include multiple metropolitan area measures, the effects of segregation are accounted for. Indeed, when isolation and clustering are entered in the models with no other contextual variables (but including individual-level controls), they are both significantly related to higher odds of low birth weight (for isolation, p < .001; for clustering, p < .05).
The findings from this study should be considered in light of some limitations. First, I am limited by the cross-sectional nature of the data, making it impossible to rule out that individuals may select themselves into certain types of neighborhoods (i.e., the mother's physical health status influences the community in which she chooses to live). Processes of both social selection and social causation may be reflected in the conclusions. Nevertheless, using birth weight as the indicator of health status increases the chance that the causal direction flows from the mother's community of residence to her health status. Second, in applying contextual analysis to individual-level outcomes, there are some general limitations. Due to the nature of the Natality Data, I capture neighborhoods by census tract boundaries and cities by MA boundaries; such methodology is typical, but those boundaries may not correspond to experienced community boundaries (Lee et al. 2008) . Additionally, data at the metropolitan area level is contemporaneous with the individual-level data. I use 2000 Census information which was collected at the same time the individual data were collected. A woman may need to have lived in a metropolitan area for some length of time before residential segregation will affect birth weight. While it is possible that the health of a woman's pregnancy can be affected by her underlying health status, birth outcomes are more likely related to a woman's current health choices (e.g., smoking and use of prenatal care), and thus current residential situation is applicable.
As immigration from Asia and Latin America continues to play a major role in determining our society's demographic composition in the twenty first century, it is imperative that theories relating social factors to health status account for the increasing diversity among racial and ethnic minorities in the United States. Centering on the premise that individual behaviors and resource utilization are influenced by characteristics of the community in which one lives, this study investigated the association between metropolitan area residential segregation and individual birth weight in a national census of births from major racial and ethnic minority groups. This article highlights the need for a broader theoretical framework underlying the effects of residential segregation which allows for inclusion of multiple racial and ethnic minority groups with differing trajectories of spatial assimilation. For minority individuals, living among similar others decreases contact with mainstream individuals and institutions. Depending on the resources available to that group, however, the consequences may not be negative. Future research should build on this analysis by rigorously testing the components of segregated communities that have been identified as health-promoting, such as access to educational and occupational resources, increased instrumental and emotional social support for maintaining good health, and protection from discrimination. By analyzing the residential experiences of diverse racial and ethnic groups, this research broadens our understand-Emily Walton is a doctoral candidate in the Department of Sociology at the University of Washington. Her research investigates social inequalities and health, with a specific focus on the contributions of socioeconomic, immigration, family, and geographic factors to the perpetuation of health disparities in understudied racial and ethnic groups.
